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ATLANTIC SALMON INVESTIGATIONS
1938
Report No. XII. Moser River Report,
ot

By Nerold M. fogers.

Moser River, H.S., 1s situsted in the south east part of
Halifex Co., and empties into the Atlantic Ocean through Neoum
Teuch Bay, ses Fige l.

The river proper empties quite abruptly into the upper end
of an inlet which at high tide reaches an appreciable salinity;
at low tide a great part of the bottom is laid bare and the water
flowing out is almost completely fresh. So great is the influence
of the salt water, that marine foras such as Zosters, Fuous and
Mytilus are to be found almost as far & hoad of the inlet.

The two-mile fnlet. is almost 200 yards wide at its narrowest
point with a shallow expansion at the upper end; it widens con-
siderably as 1t joins Neoum Teuch Dey. The greater part of this
inlet is shallow with a lumrient growth of eclgrass, but a
narrow chamnel traverses it for slmost its entire lemgth, being
quite evident at low tide when 1t 1s boardered by floating fronds
of eelgrass. The accompanying chert (Fige 2) will make the above
description clear. Soundings are marked in feet and indicate
approximate depths at ordinary low spring tides which are in the
vieinity of 6 feet. At high water, the ares of the inlet from
the head of tide to Smith Cove 1o spproximately 2/3 of a square
atle.

Jater lovel.

Two hydrographs were set up et Moser River, one on the
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Fig 1 Vieinity of Moser River
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government wharf to measure the tidal amplitude, and the other
on the river just sbove the head of tide to record any variatiom
in the level of the river water.

The water level of tho river for August and the first
of September is recorded in Fig. 3, and at the point measured
shows a meximum difference in level from the high of Aug. 11th
to the low of Aug. 24th of 18 inches.

A heavy rain such as took place on Aug. 10th caused a very
sudden increase in the lovel of the river which only gradually
returned to its former state. The discharge at the peak of
tho Aug. 11th freshet was caloulsted to be approximately 450cu.
foot per second as cmpared with the discharge of 100 ou.
£%./s00. on the low of Auge 23rd.

The Tidal curve, (Fige 4) unlike that for Margaree was
quite reguler in its fluctustions. It showed a maximum dif-
ference in water level of 6! 4 for the spring tide of iug.
25th, and & ainizum fluotuation of 3' 0" which ccourred during

the neap tides of Aug. 20th.

A correlstion may be seen betwoen the tidal curve and
the direotion of the prevailing wind, southerly winds tending
to drive ocesn water inshore and so raise the gemeral level
of the water at all stages of the tide.

Rainfall.

During the month spent at Moser River, the roinfall was
not as steady as during the threeprevious months. The weather
‘was however dull, especially during the first half of the
month. Two fairly heavy falls occurred, one of 1.83 inches
nn‘ll.lﬁﬁ"_lll‘-rl"'tll inches in the river, while
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on Aug. 25th, a fall of 835 inches brought the river up

6 inches. A @rizzle that could not be measured in terms of
inches of rain would at times occur, sometimes persisting
for two or three days at a stretoh.

¥inds.

The prevailing winds during the month of August were from
the south off the sea which probably sccounted for the per-
sistent wet weather. Winds from a mortherly quarter ocourred
but rerely and never lasted for any length of time. lost
surveys concerning the direction and extent to which fresh
water extended out to sea were ¢ rried on whea the wind was
from a southerly direction, but neer the end of the month,
a survey was finally accomplished with the wind from the opposite
quarter, s totally set of

Vater .

A thermograph was used to recard the temperature of the
river water, the machine being placed under the highway bridge
Just above the head of tide on Aug. 8th. On August 25th it
was placed on a raft anchored in the inlet opposite the
property of George Moser end for a short time the water on the
surface and at & depth of five feet was tested.

The records (Fig. 5) show that the river water is quite
werm, 63°F. being the lowest recorded with the highest at
83°. On several occasions the teuperature rose sbove 80°F.

The curve seems to be dependent mainly upon the amount
of sunlight, an overcast sky being accompanied by a compars=
tively low water temperature, while on a sunny day, a consid=
ereble increase in temperature was noted, the time of highest
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temperature being between 1 and 4 in the afternoon.

When placed on & raft in the inlet on Aug. 27th, (position
marked in Fig. 2) the thermograph revealed as expected a tem-
persture lower than that of the river, with the water at a
dspth of five foet being cooler then that at the surface and
less subject to variation. (Ses Fige 6)

Penetration of Salt Water Up River.

In testing for the salinity of the water, the drop method
used in previous years was employed in order that the approxe
imate salinity might be known imediately without the necessity
of recourse to laboratory titratio:

During high spring tides, the effect of high water is
folt almost as far as the highvay bridge which is some three
hundred yards above the entramce of the river into the inlet
(See ¥ig. 2). During meaps, the high tide does not extend
much farther than tho mouth of the rivers

Although salt water progresses up the inlet on the rising
t1de for a considerablo way, it doss not penetrate Guite as
far as the 1imit of tidal influence, being prevented from
50 doing by the river water which is backed up by the in-
coming salt water. Selt water as high as 284 on the surface
reaches as far as the group of small islands at the upper emd
of the ihlet before it undergoes dilution which takes place
rather abruptly in the next few hundred yards. It is in this
region that the Zostera and Fucus become scattered in their
aistridution and dwarfed in appesrsnce.

Bottom weter of a salinity of 254 was found in the last deep
hole at the upper end of the inlet.
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Direction and extent of flow of Moser River water into the sea.
Seven surveys, six by rowboat and ome by motorboat
were uade to ascertain the fate of the loser River water on
leaving the inlet. With one exception, all were made with the
wind from a southerly quarter which was the direction of the
prevailing wind for the sumier. The last survey was made with
@ North Bast wind, end the results obtained were suffiefent to
indicate that the direction of flow of fresh water from the
river is on the of the wind.

The outflowing fresh water is confined at first to
@ narrow layer on the surface which gradually decpens as the
water becomes diluted. In the Inlet, the leyer was betwsen
1} and 2 feet in thickness, increasing to sbout 6 feet
with dilution in Necum Teuch Bay proper. The following
table 1llustrates the order of selinity change:

Noser River Inlet } ebb "Outside” between Ship Is.
and ainland.
0 feet z1. 0 feot 26
- 37" 27
g = g 5 21
3 v 2 . 3
MRS == 31

The data obtained may well be condensed graphically to two
oharts, Figs. 7 and 8, 1llustreting the effect on the outflow
of fresh water of the two opposite winds.

With the southerly winds which prevailed most of the
time, the direction of flow of fresh water as seen by Fig. 7
1s to the east past Smith Cove. With the wind from the
opposite quarter as occurred on iug. 30th, the tongue of
fresh water cen be seen progressing to the south west
between Ship Island end the mainlend. In this figure (Fig. 8)
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the insert shows the ischalines down to five foet for the
streteh of water between Ship Island and the mainland. They
indieste that the fresh water influence decreases with depth
as one aprroaches the island from the mainland.

The imsert in Fig. 7 congerns the stretch of water
botween Govermsent Wharf and the opposite shore of the imlet.
The influence of the fresh water which if forced by the wind
o the north-sast side of the inlet is felt to a greater
Qepth than on the south west élde.

In both cases, the tongue of frosh water was followed
only sbout 1} miles cutside the government wharf. In the
case of the north east wind, a minimm salinity of 24% was
found at tho farthest point reached (between Ship Island and
the mainland), while a salinity of 25% was recorded from
the other side of Neoun Teuch Bay to the south-east of
Smith Cove with a south westerly wind.

Flora Fauna.

The flora of Neoum Teuch Bay consists almost entirely
of two plants, Zostera and Fucus. The selgrass is by far
the more extensive, covering large areas of flats and
extending from just ebove the low tide mrk to the edge of
the narrow channel which at low tide is very clearly defined
by the margin of the ters areas. It extends up the inlet
almost to the mouth of the river proper.

The selgrass is repldly regaining its former foot-
hold, several loeal people reporting it to be more abundent
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this year then last. There is indeed no lack of it, a fact
that cen readily be verified at low water. Among its leaves
may be found a great mny amimals of verious species.

Tuous 1s Goufined mainly to the tidal zome, it
apperently being prevented by the Zostera from extending
farther from shore. It likewise extends up the inlet nearly
as far as the mouth of the river proper, although both
species are mich more scattered in their distribution at
the upper end than they are over the main part of the bday.

Enteromorpha, though present, is not at all sbundant.

The feuna of the bay 1s comparetively rieh. Among the
celgrass are to be found largs musbers of Michtheimysis
stenclepis. Telgrass has been moted to the the favorite (**
habitat of this mysid in other estusries. Other crustaceans
present include Crago septeaspinosus, Gamwmrus locusta,

Jusrs marine end Corophius oylindricum. Considerable
musbers of the erab Camcer irroratus were present, snd the
shells of dead specimens littered the shoreline sverywhere.

Nolluses were also very mmerous in the bey and inlet,
espocially Mytilus edulis, though many were of a very small
size. lya arenaria, Mscoms balthics Rlynices heros, and
Yenus mercenaris were also to be readily found. Littorina
rudis was present in the inlet but was not es rrevalent as
1t would probably have been had the bottom been of a more
rocky nature. It was replaced by L. litores farther out
the bey.
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The only amnelid readily noted in the inlet was Nereis
Btversicolor.

Among the both surelia
and Cyanes aretica were oceasional visitors. large masses
of Obolia were to be seem growing in certain aress.

Yo 1iving echinoderns were observed in the immer parts
of Neown Teuch Bay, although the empty cases of the sea-
wrebin Strengyiecentrotus dreinchimmeis were & commen sight
along the shore line.

Fish

The salmon is the important fish in the Moser River,
the main run being in the spring during May and June. Unlike
that of the Margaree, the Mosor River run is made up largely
of grilse, locally termed *jumpers” , with which, so it is said,
the river abounds during & @od year. The mn Was very poor
@uring 1938+

Smelts are quite common in the spring and full of the
year, but as far es could be ascertained from the populace,
they do not sscend the Moser River itself, though they do enter
what is hardly more then a ditch a short distence from the
mouth of the Moser River proper. Comsiderable mumbers ascend
Suith Creek which empties into Smith Cove, and they also
ascend Moosehead brook some two alles slong the coast to the
weste

Gasperesux are common, the river being so full of them
in the spring that many sre literally 1ifted bodily out of
the water by the pressure of those behind and beneath. Meny
die when the river falls to = low lovel, natives declaring
that in so doing they pollute the river. In the late swuser
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the young leave the rivers and brooks and are to be seen in

large numbers frequenting the shoreline and shallow areas.
The eel is seen and the

Qasterosteus aculeatus is present in large numbers. Among

the eelgrass was found the young of Cyclopterus lumpus.

Birds.
Gulls, teras, cormorants, blue herons and king fishers
are all to be seen around Neeun Teuch Bay.

of 2 N

Very few fish were taken in the nets this yoar in
Neoun Teuch Bay. The berths usually fished are indicated by
musbers in Fig. 1, but in 1938, only Nos. 6,8,13 and 14 were
set ocute

Willian L. Saith who set out No. 6 at Mitohill Foint
reported that he got only eight fish. The run of sslmon is
early in Moser River and he did not set until it was mearly
all over, his net being out from the last of June iuto July,
@ period of two weeks. Ho roported that fishing was bad this
yoar aad that he d1d not lose much by uot setting earlier.
From his observations over & musber of years, he has come to
the conclusion that there is o three year oyele, with the
present season in the pit of the ourve of abundance.

¥illiea G. Smith eged 79 years, had his net (No. 8)
out for about one month, eatehing 14 fish only. Ne also
reported a very bad season, not making expensos, last sesson
was goode

JBayson Drillio who set Net No. 13 from about the
middle of Mey until the lest of June said that he took 20
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fish, & very poor catoh. He usually gets o large return
due to the position of his not, (See Fige 2) but this year was
bad. Mo reported that net No. 14 eould not be kept out

bocause of the interference of the mulpwood which sovers

& considerable area in the upper part of the inlet. Consid~
orable dissadtisfaction has boen voioed at the way in vhich
certain pulpmod operations sre carried out.

Several individuels around the river complained of the
bark which was being dusped into the water from the pulpwood
operations. Raymond Drillie said that in places, it had
scoumilated to a depth of three or four feet. Whether this
has sny undesirable effect upon the salmon is an open question,
but 1t would seem probable that, due to the diurnal remewsl
of water in the bay, there would be very 1ittle if any delegt-
erious offect upon salmon autside the river propers In the
river, the mtter is somewhat differant, and vould become &
point for constderation if the poolings were dsposited upon
the spawning grounds.

It was noted that after a boom of pulpwood was floated
ewey from an erca where 1t had been anchered for two wesks,
the eelgrass which had boen there ariginelly wes dead.

During those two weeks, 1ight wes out off from the Zosters.

Many complained also of the low water which prevented
saluon snd grilse from aseending the river, and wondered if
something could not be done i the way of water control to
ensure an adequate flow of wator all swmer loag. Meny fish
becams tragbd in pools without en outlet to finally dte
elther from the heat end lack of axygen or by human depredation.

The skin of these fish is reported to turn a very dark hue,
S S e A o e SR A Sane dbm
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plakish tiat, the colorless tissue assuaing en insipid flavour.

deny thousands of gaspereaux die in this manner also.
There was apparently 4o disesse affecting these fish such as
was noted the last few years with the gesperesux on the
argaree River.
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ATLANTIC SALMON AND TROUT INVESTIGATIONS
1938

Report No. XIII. Winter Food of the Mergansers on the Margsree
Rivers
By He Co White

Residents slong the Northeast Margaree river have reported
thet every yesr mergansers winter on the river and feod wherever
there 1s open water. Tiey will alight upon saall aress of open
water and dive benesth the ice in seerch of their food. During
very cold weather when there are few open places in the river ice,
the nergensers foed in the mseller spring-fed brooks which do not
freeze.

Forest Glen brook is partly spring-fed and remsins open
relatively more than the river. Since couplete proteotion of
the fish 6t this brook is desired until the fimel count of the
smolte for the birdecontrol experiment, s guardien hes been

to keep the under control the winter.

Thie guerdien has reported thet the me rgansers ore soarce this winter
(1937-38). This may be, in pert, due to the killing of o consider-
able nuaber there during the past summer. This winter the Depertaent
of Fiserfs also has meiateined o guardim petrol on the river end
tributeries in the rizzleton region some seven miles below Forest
Glen brook. According to e recent letter from Inspector Murphy,
this guerdisn hes killed o considersble number of aergansers. Ne
reports thet in one week he had killed seventeen, ten of which were
on Hatchery brooke Undoubtedly the destruction of these ducks has
been a factor in reducing the number of duoks visiting the river



sbove this aree.

The guardien st Forest Glen brook has killed o nuaber of
Guoks but owing to the diffioulty of seouring them from the open
portions of the river before they are carried beneath the lce
by the current, up to the end of Februsry, he has been sble to
seoure only four of the ducks whioh he has killed,

We hove received the stomschs of these and slso the bills
o 81 in identification of the species. These were sll Auerioan
mergansers and were shot within @ few rods of the mouth of Forest
Glen brooks The snalyses of the food in their stomass have been
completed and the results ere given in the sccompanying table.

These four ducks conteined the remeins of y

salumon parrs TFrom bone comparisons it hes been judged that

@ ght of these perr were of the sizes of first winter parr, ten
were in their second winter snd six in their third, The large
proportion of the second snd third winter sizes found in these
stomschs would seem to indicete some form of seleotion.

From residents elong the river we heve heerd numercus
reports of the finding of large numbers of seluon psrr in mere
gensers shot during the winters The ususl story is that having
shot o mergenser it was pieked up by the legs snd & numer of
perr fell from the duck's mouth upon the ice or snow. ‘e heve
repestedly noticed the esse with which the incested fish fall
from the gullet of & freshly killed mergenser and this with the
results of the recent anslyses meke us believe that, sllowing for
exsggerated numbers, & fairly comson fmilt, the reported observa-
tions of the residents are trues
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Anmericen Mergensers Shot on Upper Margesree River, Jemuary 1938.

Date Salmon Remarks
1w, size 2w, size 3-w. size
Jon.
1 mtl'o! 6 8
Glen
Brook
14 " - - - saluonid bones
22 Slide
29 "

{:l.»
F



ATLANTIC SALMON AND TROUT INVESTIGATION
1938

Report No. XIV., Fish-eat: Bird cControl Experiment
Forest u‘: Brook in 1937 o

By H. C. White.

In 1935 investigations were commenced on the relation of fish-
eating dirds to the salmon and trout of the Margaree river and im
1936 these investigations were continued. The results of the finds
have in part been published (White, 1936, 1937). These studies
have shown that in gemeral mergansers and king-fishers foed upon
those fishes which are most available upon their feeding grounds.
On the Northeast Margaree where salmon (Jalmo salar) and trout
(galvelinus fontinalis) are the dominant fishes, birds comsume
annually large nusbers of the young of these fishes. It is thus
desiredle to know whether or not the destruetion of these fishes
by birds constitutes a real esonomiec loss to the commeroial and
angling interests.

If we mocept as a premise thet an increase in thio mumber of
smolte reaching the sea will result in ai inerease in the muber
of mature salmon, then any fsetor affecting the mumders of
smolts will also affeet the mmbers of salmon meturing from
the smolts. Since a large part of the young salmon which are
eaten by the birds have quite or neerly completed their river
growth the killing of these ie comperable to the killing of a like
number of smolis.

Investigations on the Margaree river system have shown that ia
the waters in the immediate vieinity of human habitations or near
well-travelled highways where fish-eating birds are frightened



away, young salmon in all the advanced stuges are more abundant
than they are in similar waters in other parts.

All streams tributary to the Northeast Margaree were closed
to angling for a mmber of years but at the end of the closed
period there was no evidence of any inerease either in young
salmon or trout. During this elosed period fish-eating birds
were allowed to breed and foed almost ummolested along these
tributeries.

Forest Glen brook, a tributery of the Northeast iergaree
entering the river neer the head of settlement, was one of the
streans which was closed to angling, On July 6, 1936, the last
yoar of the closed period we went up this stream for a short
Qistance and saw a flock of sbout a dozen young mergansers with
the female and we were told at that time by the locsl warden that
there had been flocks several miles farther up the stream. We
observed also kingfishers feeding along the stream. On iugust 4th
acoompanied by Dr. A. G. Huntsman a survey of the stresm was made
along some five miles of its length. Our methods of survey con-
sisted of direct observations into the pools and other parts of the
streas, angling with smll artificlal flies and seining with a
suall fine-meshed seine. By direct observation, although visi-
bility was good, the only place where any salmon or trout year-
lings or older fish were seen was in the pool bemoath the high-
way bridge. Our engling along several miles of the stream ylelded
only four fish. The use of the seine verified our other methods
as hours were required to collect a fow salmon and trout for
specimens. These were found bemeath the stones in the swifter
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parts of the stream. IHowever, there was an abundance of both
salmon and trout fry-of-the-year which at this time were pro-
bably too small to attraet fish-eating birds.

During the survey of the stresn we found no fish-eating birds
along the stream or any manure splashes on the stones or beneath
the perches to indicate that they had fed there recently. It
appeared that this stream represented one on whieh the birds
had fed until the fish population hed been reduced until the
stream was no longer attractive to the birds as a feeding ares.

The ixperiment

Having chosen this streas as an example of one on which the
fish-oating birds had fed umolested, 1t was proposed to determine
1ts productivity of smolts under these conditions and then to
keep the birds under control for one or more yeurs and determine
each year the seaward run of smolts from the stream. Ny this
experiment we hope to find the effect of bird predation on suolt
production.

Ihe trap

This past year (1937) we arrived at Forest Glen brook on
April 13 well in advanee of the smolt run and at once began the
construstion of & barrier and trap to intercept and catoh the
descending miolts.

‘The barrier consisted of a heavily balasted fremework of
1ogs which supported @ slat rack with half inch speces between the
slats. The wings of the barrier reached from the bank to the
centre of the stream in & V-form with the apex downstrosn.. A
rectanguler slat trap with the conventional V-shaped lead was
Placed below an opening at the apex of the barrier. The trap



was 1ined with fine-meshed sereen to lessen the denger of the
traped mmolts becoming injured. All spaces below the barrier snd
trap were first filled with stones of various sizes and then a
layer of gravel to ingure that none of the smolts would escape
beneath the strusture.
Desgent of the smolts

Although the trep wes in fishing order by ipril 24, mo
ssolts were teken in 1t until May 15 when the first one was cap-
tured. Detween May 15 and 28, only seven suolts were taken. On
May 23, the first siall run ooeurred and twenty-six muolts
entered the trap. The run increased until the first of June
after which there was a falling off in the general run although
on June 4 the largest single cateh was made. On that date three
hundred and thirty-three were taken and on the following day tWo
hundred and five. After this run there was o sharp deeline with
only a sasll muber being teken up to July 7 when the run ended.
4 total of 1654 smolts was taken in the trap.
Zaotors influeneing the xun

During our observations on the smolt run at ipple Tiver, N.3.
1n 1934, we found that the peaks in the run were coineident with
reiny dark nights when there was a rise, even though smell, in
the water lovel. At Forest Glen brook there was a similar cor-
relation betweon the run and dark rainy nights but during the first
Part of the run this was not well comneoted with any noticeable
rise 1n the water lovel. The head waters of thls stresn are
situated 1n teblelands where snow remsins until well into June
and as the uplands besome drained the stream level falls gradually.
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This genersl dropping in the water level was oscurring during the
first helf of the smolt run, and although the pesks in the run were
correlated with rain the amount of rain-water

at tines not
sufficient to equal the general decline in the discharge. This
fact seens to preclude an actusl rise in the stream level as &
factor but the run may be influenced by the prosende of rein-
water and the lessened light. During the latter part of the run
when the tablelands were mostly drained of surplus water the raing
caused rises in the water levels and these are definitely oor-
relatod with the inereases in the mubers of smolts taken in the
trap. In general it was found that the best runs ocourred on
m1ld dark reiny nights. In figure 1, We have plotted the smolt
runs and water heights and also the days on which rain ocourred.
Ages and lengths

Throughout the swolt run, random samples were taken from the
cateh and each was measured and scale samples were saved. The
suolts ranged from 110 to 167 nu. and averaged 135mm. Soale
readings have been made of two hundred and eleven of the scale
samples. Seventy-seven per cent of these had spent three winters
in the streanm, twenty per cent two winters and two per cent four
winters.

Before being liberated sach captured smolt was uarked with &
oross on the left side. This mark was made by Temoving the seales
with a narrow sharp his also
injured the scale pockets. Former markings in this manner have
shown that the regenerated scales form a pearly sear which may be
readily recognized when the smolt becomes an adult salmen.

Bird Control
In aceordance with the plans of the experiment the destruction




Sprows Fo asqunu

Figure 1 showing the relation of smolt run to water height end rain.
Solid line shows numbers of smolts, dotted line water height and
"R" rain.
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opa
or the frightening away of fish-eating birds in the vieinity of
Forest Glen brook was begun as soon as possible after our arrival
there on April 12. At this time all the ice had not as yet dis-
appeared from the brook and slong parts of either side there was
iee up to two feet or more in thickness but the centre of the stream
Was open. In the woods bordering the stream there wes deep snow.
The iee and snow conditions made any extensive patrol of the
brook impossible for the first ten days.

Mamgansers

During this time we saw several pairs of mergansers flying
up or down the brook and on several occasions we observed them
foeding along the river below the mouth of the brook. Residents
of the distriet reported that mergsnsers had been on the river
through the winter. Since in other years mergansers were seid to
nest along the upper part of the brook, it was desired this year
to destroy the females before they had nested.

‘Three breeding females were siot on the brook before nesting
and several others were killed on the river near the mouth of the
brook. Although the latter were not on the brook they might have
used it a8 a feeding ground for their young if they had been allowed
%o bring out broods. Apparently as a consequence of these killings
n0 young ducks were seen on the brook Wiroughout the sumer. No
other nergansers visited this stream until late in the full when a
few were driven out,

Kingfishers
The first kingfisher was seen along the brook on April 28,
but one had boen heard flying over & week before. At this tine

eonditions in the stream were not very suitable for the feeding
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of kingfishers. The water for the most part was high and the
only young salmon which we could find were beneath stones on the
rapids but in the small intervale spring-fed brooklots the water
wag oloar and there was an abundance of small trout visible at
all times. During the susmer these 1ittle stresss ore largely
hidden in the alders and are not visited by the kingfishers
excepting during high water periods but at this time, with the
alders not yet in leaf they afforded good foeding grounds. King-
fishers were first observed feeding in the intervale spring waters
where salmon seldom osour and pellets picked up early in the semson
gonsisted largely of trout bones. It appeared that the presence
of these spring areas mde it possible for the kingfishers to
take possession of the adjadent nesting ereas carly in the season.
The first partly comploted nesting burrow was found up
Forest Glen brook on lay 5. Whenm found the nests were destroyed
and the nesting birds killed but almost at once other kingfishers
came in to ocoupy the territory. On July 19, a female containing
maturing ova was ceptured in a new burrow. This was the latest
record we secured for attempts at nesting. After this mo king=
fishers were seen along the strean until the first week in August
when a migration of young birds from other parts begun. e have
referrad to sush migrations in a previous paper (White 1956).
Along Forest Glen brook and the neighbouring parts of the
Hargares we had nests oggs and
thirty-four nestlings and yot during August and September, seventy-
three kingfishors, mostly juveniles, were shot on the brook.
During late iugust and September the local warden trapped forty
kingfishers within half a mile of the brook. This destruction
of kingfishers in the vieinity of Forest Glem breok apparently
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414 not materislly decresse the kingfisher population on other
parts of the Margaree.

Great blue herons

Great blue herons were not found along Forest Glen Brook
until after the breeding season and then only juveniles were seen.
¥ight were shot along the brook and one about a mile below the
mouth of the brook. At no time did they appear to be a menuos to
the fish of the stremm.

Qther Lish-eating birds

During the swmer the only fish-eating birds other than
kingfishers, mergansers and herons observed along the brook were
one imerican bittern, a juvenile, and one osprey. Both of these
were shot.

Egfest of bixd eontrol

on ugust 4, 1936, during a preliminary survey of the stream,
which we have previously described, it was found that after uncon-
trolled feeding of the birds few young salmon or trout, other than
fry, were to be found in the stream. In order to find out whether
or not the control of the birds had resulted in sny ineresse in
the mumbers of the more advanced salmon and trout, a sesond survey
wes made on iugust 4, 1957,

Weather and stroam conditions were very like those of the same
date of the previous yesr and the procedure of the second survey
was carried out to duplicate as nesrly as possidle that of the first
survey. Our methods were agsin direct observetion, angling and
seining.

%o salmon or trout larger than fry were observed in the pools
in 1936 but during the survey of 1957 both saluon and trout fingere
lings were seen to be abundant in all the pools.
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In 1936 four fish only were taken by angling along several
miles of the stream. In marked contrast to this, in 1937 young
salaon and trout oould be caught, on the small artifiolel f11,
4n nusbers froa the pools and repids of the stress.

Again the seining confimmed our other nethods end large musbers
could readily be taken by this means.

On the entire Margares system the only other places were
we observed salmon parr in sush concentrations were mlong those
portions of stroans near humen hubitations or well-travelled high=
ways where fisi-cating birds wers kept eway.

Whether or mot this increase in parr will result in an
inoreased amolt run can only be deternined by further trapping of
the descending smolts.

Mathods of bixd sontrol

If 1% proves desirable to keep under control the muber of
fish-eating birds which feed upon yourg salion and trout in owr
open waters 1t will become necessery to stuly nethods which are
nost effective in reducing their numbers along these waters. The
methods employed will depend largely upon the species of birds
and the cheraster of the water areas which 1t is desired to
protect.

In fish-oulturel establishments many sorts of devices for
sereening the rearing ponds or for frightening birds have been
enployed with various measures of success. However, in the open
waters any type of soreoning would appesr impracticsble and the
general effectivoness of "soarecrows® is not known. In our
experinent at Forbes oreck, P.3,I. in 1930 we used red flags

at over the strean and these

were effective for a month or more until some of the birds
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becane scoustomed to them, If sereening or attempts at soaring
the birds eve ineffeotive 1% then scems that the only alternative
13 the destruction of the birds whieh frequent the waters wiere
protestion s desired.

are most kept under
eontrol by the use of pole-traps. ¥hen employing this method
#n11 steel traps, generally No. O or 1, are set on the tops of
poles which are placed upright along or in the waters which are
o be protected. e have seen these used offectively around
Trearing ponds and they have been used with considersble success
by one of the wardens along the Margsree river. The objections
raised by certain conservationists and othors against the use of
these traps are that they ave mot seleotive but take birds other
than kingfishers end also that when the birds sre csught by the
foet they are sllowed to suffer. Doth of these feults may be
Tenodied by proper arrangenent of the traps. %

A% Yorest Glen brook we arranged a mumber of perchos for
Kkingfishers to alight upon end we shot kingfishers which were
on them. We observed many using them but at mo time did we
500 any bird other than a kingfisher alight upon them. Traps set
upon such perches would take & minimm of other birds. The tops
of these perches wero sbout four feet sbove the water and thirty
foot or more from the bank of the streas. In sasller stresss
where perches could not be pluced ss far frem the bank there
would probably be a greater 1ix11n00d of other birds using the
perches.

It 48 not necessary to allow the trapped kingfishers to suffer.
If the traps are placed over the Water and are fastened to the
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perch with a chain or wire extension long enough to ellow the
sprung trep to fall into the water the trappod birds will drown
soon after being caught.

Destruction of the kingfishers' nests and the killing of the
nesting birds was underteken in the neighbourhood of Forest Glem
brook. On two oocasions the female birds were killed; at ome
site the male only was killed and at another both male and female
were killed and yet in every cnse nesting operations in the
inmediate vieinity were only temporarily interrupted. 'hen the
nest only was destroyed a new nest was started within a day, a
fow foot from the site of the old nest. These observations would
indicate that, in those aress, there was  scaroity of nesting
sites. lNew attempts were made to 0cOUDY One mesting territory
until July 19.

The of and. oggs.
in the vieinity of Forest Glenm brook may have been instrusental
in redueing the mumber of kingfishers, yot the shooting of fifty-
six, mestly juveniles, on this brook during the menth of iugust

that, to be a muoh wider of

nests would be necessary.

Shooting kingfishers is probubly one of the least effective
methods of keeping them under control. It requires a daily patrel
of the waters and is most effective when two shooters are em-
ployed to drive the birds within range of the guns. Moveover
the kingfisher is both a small target end a fairly difficult one
when in full flight.

At Forest Glen brook brush blinds were used to conceal the
shooter near favourite porches and a muber of birds were shot
by this means.
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Mamgeumers .

e believe that the most effective way to keep down the mer-
ganser population on a stream is %o kill off the breeding females
early in the season before they have hed a chance to bring forth
@ brood of young. This method was employed at Forest Glen brook
and throughout the season no young ducks were seen on the brook.

The suolt rack erected near the mouth of the stream un-
doubtedly would have discouraged any duck with her brood of young
Whioh sttempted to ascend the stream from the river. The killing
of all females found along the adjucent perts of the river fur-
ther decreased the possibility of any brood migrating into the
brooks

In 1936 we wers, on several occasions, successful in securing
a nuzber of young from broods which we encountered along the river
and this past suwmer ir. Lawrence Hemnet a warden at Northeast
largares, shot both old and young mergensers and kept them well
under ontrol in the erea of his patrol.

When the females have succeeded in bringing forth their
young we have found that entire broods may be captured by using
@ net. The net which we have used was hung especially for the
purpose of netting young mergansers. his net is sbout three
inch stretehed mesh, one hundred and fifteen feet long, six feot
deop and is sizmed to double, right end loft-twist ropes. It
has neither sinkers or floats. In operation it is stretched scross
@ rapids and is kept open by sticks about four feet long attached
o the top snd botiom ropes.

Whon 1t 1s fustened securely across the stream with the
sticks holding the top line about fifteen inches above the surface,
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the broods of young mergensers are driven down streem into the
net.’ When they strike the net they thrust their heads or if they
are small enough the most of their bodies through the meshes
and ere quickly drowned. In all cases where we have used this
nethod the famale accompanying the brood has turned back when
she encountered the net. As she turned to fly back she was
easily shot by the attendant who was conocsled neer the met.

‘This past suwmer (1957) two female mergansers were found
feeding along the river at Long Intervale about three miles
below Forest Glen brook. On July 13, the assistance of tiwee of
the local wardens was soourcd and a drive was made towerd the
net which was set on a rapids at the lower end of the ducks'
feoding range. Seventeen young were taken in the net and the
two females accompanying them were shot when they turned back
from the not.

Other fish-eating birds

and are the
birds found along the upper Margaree but late in the season 1t
1s visited by a few great blue herons. This heron is a wery
bird erd jenerally it is only by careful stalking that one can
got within effective shotgun range. They could probably be
killed more easily with a small-bore rifle equipped with
tolescopic sights. kight herons were shot along Forest Glen
brook during sugust and Septeésber end all of these were juve-
niles. American bitterns and ospreys are rare visitors along the
salmon waters and it would be only in exceptional cases that
eontrol would be necessary.




the b: Glen brook

Kingfishers

Of the seventy-three kingfishers which were shot on Forest
Glen brook, sixty-two were secured for stomach analyses. Kleven
were lost in thick vegetation or Wwere caxried awey by the eurrent
before they could be secured.

The stomachs examined conteined a total of four hundred
and thirty-seven fish and one shrew (Sorex pelustris). The
f1sh consisted of tiree hundred salmon, ome hundred and twenty-
nine trout and eight sticklebucks. The salmon were mede up of
257 fry, 37 yearlings end 6 two-yesr parr. The trout consisted
of 117 fry and 12 one yesr or older. The sticklebacks were
ropresented in their stomech contents by an ccomsionsl spine or
dormal plate. Sinoe there are no sticklebacks in Forest Glen
brook the birds which contained these must have been recent
arrivals on tho brook.

Ve endeavoured to shoot the kingfishers as soon ns possible
-r-mk-ﬂmuﬁ-mp»ﬂmmmn
a minisus effeot on the fish population. levertheless certain
individuals were sble to evade the gumers for several days.
This was perticulerly true for mature birde. While these birds
were on the stresm they dropped pellets bencath perches which
wehad arrenged to facilitate the collection of pellets. Thirtye
two pellets were collected along the brook and these contained
the remains of young salmon as follows: 81 fry, 28 yearlings
and 19 two-year fish. There were also the remeins of 26 trout
fry and 41 older trout snd six sticklebacks.
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lszganeers

only two of the mergansers shot on Forest Glen brook were
secured for stossch anslyses. One was empty and the other o
female i. americanus contained 2 suolts, 1 two-year parr and
2 yesrlings.

Oyeat blus hepens

After the arrival of the herons in the spring they ere
found in the vieinity of Mergaree harbour. There is a heromry
situated to the south of the hurbour and the breeding birds feed
and secure food for their young largely from the ostuurial waters.
Noar Lake iinslie there is enother heronry and the birds from
this may be found feoding around the lake elso in some of the
tributery streans and the upper part of the Southwest Mergaree.
We kuow of no heronry on the upper Northeust largeree and
herons are seldom seen there until after the breeding semson.

The firet young birds arrived ot Forest Glen brook early
1n jugust but only u few were observed there thiroughout the season.
Those which were seen feeding along the upper purt of the river

were generally in the mmall brooks, backwaters, side runs or in flood
plain pools. They were seldom seen in the main perts of the river or
in the lerger tributaries. The character of the food in their
stonachs reflected the types of the hubitats they frequenteds
Hight Juveniles were shiot in the valley of Yorest Glen brook
and one nlong the Tiver.

These nine binds contained 3 sulmon perr, 9 trout, 8 stickle-
‘backs 40 insocts and 3 mammels. The selmon consisted of 2 year=
ling purr end one fry. The recognizable trout remeins contained
eight trout from four to eight inches in length and one fry.

The sticklebacks renged from 18 to 33 mm. In only one of the
stosachs was the insect conte®i sufficient to be signifieant.
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That stomach 27 locusts )

Other insects found in the stomachs were species of beetles and
dragonflies. Two voles (iicrotus pennsylvanicus) and one shrew
(3orex einereus) were found in the stomachs.

In view of the scarcity of these birds along the brook end
their feeding habits they may be considered of minor importance
in their relation to the salmon of this stream.

Amspisen bittewns

The distribution of the inerican bittern along the lergeres
18 confined lergely to the estuarial pert of the stream and to
the watershed of the southwest branch. In those parts there
are many quiet waters surrounded by a heavy growth of vegetation
making the kind of habitat frequented by the bittern.

Along the Northeast iiargaree with 1ts bare flood-swept
beaches and scant marginel vegetation these birds are rave.
‘Throughout the summer st Forest Glenm brook only & single bittern,
@ juvenile, was seen. This bird was shot while feeding along
the brook about two niles sbove the mouth of the stream. It
contained two yearling salmon parr whioh it had recently caught.

This record may be regarded as unusuel, since during our
three sumors on the Mergeree this was the only time that a
bittern was seen in the immediate vieinity of a habitat of the
type oseupied by the parr.

Qapreys

Ospreys are rare throughout the largaree system. A pair
nested mear the harbour in 1956 and the old birds caught fish
in the estuary. In 1937 only three ospreys were seen in the
vieinity of Forest Glen brook snd only one of these entered the
valley of the brook. This bird was shot and its stomach was



found to be empty.
Since the young salmon are too small to be caught by these
birds and the adult selmon are oo large, they can scurcely be
considered as enemies of the salmon. They might take an ocoas-
lonsl trout, but owing to the scarcity of these birds the damege
done by them gould mot be great.
Zood enalyses
Detailed tables of the analyses of the food of all the
birds shot both on Forest Glen brook and the neighbouring parts
of the river are given in tables accompanying this repert.

[Eish Destroyed by Fish-eating Birds on Fovest Glen Brook in 1937
The fish remains found in both kingfisher stomachs and
pellets consisted of 428 salmon, 196 trout end 14 sticklebecks

meking o totel of 638 fish. The faot thet many of the king=
fishers which were shot on Forest Glenm brook a few minutes after
their errival hed in their stomachs fish which were mostly
digonted or even well-formed pellets indicates that such fish
were mot taken from the brook. Moreover, the presence of stickle-
back remains in these birds shows that they had fod resently
©olsewhere than on the brook.

Howevor, certain birds partieulerly meture birds which
were very wary managed to 1ive along the brook for,week o more
before they were shot. The most of the kingfishers which were
shot were Juveniles and were taken shortly after their arrival
on the brook. Other birds which visited the brook and fed there
for a short time went buck to the river after being shot at
but undoubtedly some of these were killed on subsequent visits.

From the mature of our data it is evident that eny esti-

mation of the fish destroyed by birds on Forest Glen brook
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during the swwmer of 1957 must be inacourate. Yet the mumber
may be safely stated within rather wide limits. If we allow
that each kingfisher which was killed hed fed along the stresm
for a minimmm of half a day at the rate of thirty fish per day
this would give a total of 1080 fish. TWo days for cach king-
fisher would be a 1liberal meximus and at the same rate of foeding
would give a total of 4380 fish.

" Mergansers and herons were kept in much better check than
the kingfishers and at the most could have taken only a faw
hundred fish, Thus it seams safe to assune that the nusber of
salmon and trout taken from Forest Glen brook during the summer
of 1937 was between ome and five thousand fish. iseording to
our genersl analyses of the food of these birds the captured
fish would be 70% salmon and 30% trout.



¥ood Anslyses of Great Blue Herons Shot at Forest Glen Brook

1937
Date Place Salmon Trout emtun.- Insects Vennels
s
Auge 16 FaGubr. 2 1 1 coleop.
Auge 20 F.Gobr.
it side run 2 2 voles.
iug. 26  Alder br. 4 loousts
Aug. 28 F.G.br.
on arrival 1 4 © 1 odonata
1 eoleop.
M 81 F.O.br. 1 locust
o 1 oeoleop.
Auge 51 F.0.br. 1 gerrid.
side run 1 notenecte
Sep. 6 Telabre
on arrivel 1 1 looust
1 coleop.
sep. 10 . 37 loousts
side pool
sep. 22
e.Xenzies 1 B 1 shrew
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Bird

Weight

Kingfisher Nestlings, Upper Margaree River, 1937.
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Kingfisher pellets colicoted along Forest Glen Brook 1937.

F.G. Date Place almon Trout Other  Remarks
. fry yls. 2-gr. fry  older fish

o,
34 May 10 8. fla. 1 older 1'
1 13 . 1 1 smolt? 24"
trout
2 13 Ind 2 2
3 B H
4 13 b4 1 2
u 14 . 1 2 2
T ® » 3
14 14 . 2 4
3 4 1
1 14 1 1
3 i3 - i 1
§ 8 = 1 :
H - R 1 1
g & z
21 l{’ . 1 2
lz c * 2 1 1
18 June bl 2 1G.acul.
» T 1 1
22 Juy 3 H i
23 26 . 1 1
24 26 . 1 g 2 tro
32 26 L 5 3 1G.e0ul. 1t 4-4-2"
n . 15 . 1 3 2
| ek i 3 z
25 7 . 4 5 1
2 3
2 ; - ”I 1
B % - R i
4 % - 25 6
Totals a2 19 2
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Kingfisher Stomsch Anslyses, Forest Glen Brook, 1937.

F.0. Date  Place Salmon Other Remrks
No. fry yls 2-gr. m nur fish
S. f14. 1
’f" 3 i 1
;t 2 1
3 3
7 A 1 1
] T4 1
5 4 2 1 2 G.acul.
s i
g 3
3 1
;‘ 17 2
2 3
: Fish
7 2 Tetiag
2 1 nammal
"g ™ " 5 ustris
g 3 S i
ARt 3 2
7615 ] 14 2_2 1 memmal
Above Turner bre
%6 "
ig e 3 R 6% trout
6 Auge 2 AR 15 1
Gy Reusins of
w R 22 2

8. fld. - Stewsrt
Ny ey -
Is. P+ = Islend Pool



Other Remarks
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Selumon

Kingfisher Stomsch Anslyses, Forest Glen Brook 1937.

Date Place

¥.G.
No.

1 G. aguleatus
1 G. aculestus

1 6. sculeatus
"
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liiscelleneous Mergsnsers “hot on the Upper Margeree, 1937

Duck Date Place L Tt
lmon Trout Other
“TaeKITE
veigyt 2on. Jung 11 elow pres 3 zm.z ephenerid rem.
w " b Tis.
" " " yis. 1 pipurid
< with the
duokl ings o g 3 (vis.) 1
Tameture M
emericenus July 27 lLong Intervele z ‘u.))
" " " : ,,;)
. . . 3 bind
4 )
Meserrator . . 4 ‘u.)
1 ")
Juvenile Mo
‘ameri cenus

e \bove First
e R 20207 ome) 4 (623

) i

Kingfish Pellet Analyses, Upper Margsree Aiver, 1937.
Dste Flage Salmon Trout Remmrks

sy ".i Big Pool - H 1 G, souleatus
w 2 " - 1
June 8 1 - Snolt
" - 2
BB . 1 H Smolt
Juhky Lﬁ Iatervale
L N g 2 pellets mixed
Auge 11 Marsh pool 1 - 1 0. sculeatus
L ' | . 19 4 3.5 soulestus (3 pellets)
Salzon-10 fr7, B yla.
" 30 Below Forest "
Glen Bre - 2
. 0 1 |
Sept 22 Break-water
pool 2 -
. 22 d - 3 2 pellets uixed
18 pellets 32 18 5 G. sculeatus



Stomach Anslyses of liergensers teken in bird net st Long Intervale
Margaree river, July 13, 1937.
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Appendix,
A collection of Mayflies (Ephemoptera) wes mede from the stream
on June 14/37. These have been exemined by DreF. P. Ide of the Unive

ersity of Toronto. The following species end genera were identified.

la tnverte, Ee E. cormute, E. bicolor, Stencnems .

vicarins, Iron fregilis, Pseudoolocon Carolim , Baetis vagans, other

genera recognized but 0o immature for species identification were -
incletus,

Regerding the collection Dr. Ide stotes:
The presence of Ephemerells surivilli would seem to indicste that
the streau never resches o temperoture mich sbove 20° C, There is

an sbsence of species which in Ontario sre found in the lower reaches
of the rivers which wera up to temperatures of 29 or 30°C. The

fauna is similer to but not identicel with that which hes been colleoted
froa the upper reaches of trout streaus in Onteri




ATLANTIC SALMON AND TROUT INVESTIGATIONS

1938

Selmon landed ot Margesree Harbour snd Grand

Report No. XV.

Eteng in 1938,

P. ¥, Elson

Grend Etang Salson Uniom.

Selmon teken by set nets, 1938.

A gommassey § |
m_ g aeaY | _
rinmvengin

mm
u_ Hidaa mnumnmunmnumunumu%mmun_m
m_ 2 A% R33N . |

249

M !uuuunﬁx..nl.lynnuuuuux SRR



PEEEELLE P S PR P B |

8

1
| [

als

F:

CRARARARY TN OAIARIIRALNT

i

PURARGL AT NRRIARAS™Y Nnﬂ .ﬂ

]

43l
m_ izl

i

m 4 T BenEETIRAANIAZRganRS
:

w & - Ada®
54 AmRHYIRAR

& i

3 4 ser-msznancynineyingay

- A

]

!

3 HRRURIIGER

i1




Gebriel Au Coin 24y

Dste Selmon Lbe
June 17 28
18 z’
20
22
27 12
29 20
July 1
i
; 13
$ § 4
bl 14
20 13
22 35
o
# 3
B o1
EER K
Aug. H 1
3 2
4 1
; 40
32
10 24
n 3 21
h 1010
s
Zash povess 200
Dete Salmon Lb.
June 7 10
9 20
10 7
1 ;‘
’1‘! 3
1 10
20 2,
21 2
22 !;
23 2
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ATLANTIC SALUON AND TROUT INVESTIGATIONS
1938

Report No. XVI, The weight-length relationship of the
Atlentic sslmon.
By

S. Hoar

(Manuscript revised and published)



ATLANTIC SALUON AND TROUT INVESTIGSTIONS.
1938

Report No. XVII. Notes on Selmon in Cansda, and
particulsrly in Nova Scotia.
By J. B. Porter

Salmon originally occurred on the Atlsntic Coast of North
America and in the rivers flowing into the sea from the mouth of
the Hudson st New York - to central or probably Northern Labredor.
4180 in the whole of the Oulf of St. Lawrence and its shore rivers,
end in the St. Lewrence River up to Leke Ontario end in its lower
tributeries. They may even have extended along the Atlantic cosst
severel hundred miles scuth-west of New York, slthough the old
records for this last extension of renge are meagre and ot altogether
trustworthy.

They have disappeared totally from the more southern United
States coastal waters, and at present sre only found as rerities
of no angling importance in sll waters on the United States coast
up to within @ few miles of the Canada-United States boundery in
lat. 45, long. 67W, & distance of over 500 miles measured in &
straight line. They have also disappeered totally from the St.
Lewrence River end its tributaries to roughly 100 miles below Quebeo

where the river merges with the Gulf propers
©onst and the Gulf

In ell Cenadian waters on the Atlant:
of St. Lawrence proper, seluon ere still found in considerable
numbers although greatly reduced, except et the extreme north-east
end north where trustworthy records ere not kept, and the coast
1s too A1fficult of access to meke nets and river angling of eny



present importence. This useful salaon cosst of Ceneds mey be .
s81d roughly to be 1800 miles on the Atlantio sea-bosrd end 2500,
on Gulf of 5t. Lewrence waters, both measurements omitting %o
teke any socount of sll but very major irregularities of cosst
1line.

It s, of course, 0o soon to get figures for 1938 for much
of this long coest line and, in fact, some 1937 reports sre not
yet aveilsble; but we heve ample evidence thet there has been an
erretic, but generel, fulling off in catohes of both nets and rods
for a grest many years, end that this shortege hes been mich grester

then normel in 1937 and even worse in 1938, end thet the preseat
situstion is esusing great anxiety to all concerned.

Yortunately, through the kindness of officisls of the Fishery
Departaent of thet province, I have been sble to get pproximate
sdvenced figures for Nove Scotis, and these figures confira the
above genersl statement. The southern half of the Atlentic oo
of Nove Scotis shows a very great loss in 1937 as compared even with

the more gradusl decrease of previous yeers, snd 1938 is even worse

for this southern 500 niles of seabosrd. This especially heavy

1oss becomes less s we go north, end due $0 exoeptionslly heavy

lete summer rains end o longer open sessom, Cape Hreton island

in the northeesst of lNove Scotls sctuslly shows e slight gain in 1938,
but incomplete and less detailed figures from Newfoundland show that
the genersl falling off alresdy reported, seems to have contimied |
on to the north as far as my records go.
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How far the sbove los:

are due to genersl Atlantic
conditions sffecting Furopesn fisheries also, 1s not quite clear
a5 love Scotia also suffered from @ serious locel shortage of
swmaer reinfall from 1931 to 1936, end meny of the smsller stresus
were imaccessible to spawning fish for the
shortege, or even absence of parr and smolts in 1935 and 1936. It
1s hard to say how mich herm these dry summrs effected in the

years with e resultant

lerger rivers, but they were completely disestrous to many small
streans as cen be indicated by my own experience for the two small
rivers which are close to my own country place in the extreme north-
east of the love Scotis mainlend. These yielded only ome fish each
1in 1937 and 1938, whereas we used to get 20 or 30 seluon and grilse
from them yearly to our own rods only in the years before 1930.

At the olose of this report, I shall append & statement of
reported catches for groups of rivers and nets on different sections

of the lNova Scotia coast, but I may here give a brief comparison
of lova Scotis with Scotland from the sslmon fisher's point of
view.

Scotland is s little lsrger then Nove Scotis, 29750 square
niles to 21500, but is wuch shorter end sbout twice ss wide. The
Atlentic cosst of esch is very deeply indented by fiords, but
whereas the largest Scottish rivers flow eastword into the North
sea end the Atlantic rivers are short snd steep, in Nova Scotia
the longer rivers end most of the short ones also flow into the
Atlentie
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Both are ina 1 sense, but

Nova Scotia being very mich older geologicslly end subjeoted to

general glacisl sotion for untold ages, has been worn down until

even the highest points sre only bdetween 1000 and 1500 feet above

sea level, and the peaks and glens are far less ruggeds  Both

countries heve great numbers of lukes, lerge snd small, and many

of them are
Clinaticelly Scotland hes e deoidedly grester rainfell, snd

1s, 80 fer as my infornation goes, mich less liable %o long contimied

summer droughts, snd last, but not least Nove Scotis is ice-bound

from end to end for meny months each winter snd the stresms sre

not free for running fish before lete April, or even eerly Jume

in the north-esstern pert, and the saluon season is therefore very

ible to salmon.

short, perticularly in dry sumers. Finelly, whereas salumon are
completely free to travel around Seotlend between the Atlsntic and
the North Sea cossts, i{n Nove Scotisn waters fish cen only get

%o the south-west cosst by the fay of Fundy with 1t enormous tides,
and to the north-west coast by the somewhst round-sbout course of
the entrance to the Gulf of St. Lewrence where they have the choice
of going to the many snd much larger rivers of the whole 2000 mile
coost line of the Oulf of St. Lapence, rather them to the fewer

end much smsller stresms of the west coest of Nove Scotiae
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NOVA SCOTIA = SALMON AND GRILSE

The following figures have been tabulsted snd rearranged
from advanced information furnished in MSS. by the Doainion
Departuent of Fisheri

It should be moted thet the net catohes are very nearly
complete and the percenteges of loss or gain sre caloulsted for
1935 and 1936 averaged sgainst 1937 and 1938,  The rod catches
ere msde up for only typical rivers of the larger size on which
fairly exsct reports ere available, and gains or losses for 1938
only ere caloulated on the 1936-7 averages. If rod returns were
aveileble for ell rivers the totals for a normsl yeer would be
at least 15%, end probably 20% or more sbove the totals of the
20 rivers herein reported - but would not be over 12 to 15 percent
for the particulsr years covered, s the smaller streans were
suffering from s depletion of fish following the drought of
1932-5.




6=

Coastal Divisions 1935 1936 1937 1938 Recent g.i: or
Atlantic cosst S.W
Nova Scotia - Main
coast 678 789 608 m Loss of
large rivers only. Ge0 1396 1422 Loss of
Bay of Pundy coast S.W.
Eora-ehals soush 52 528 349 285 Loss of 41
coas s o
larger rivers only. - ;;) 305 ui Loss of 3!
cosst N. E.
i 172 13 0 1062 Loss of
Bt e oy ™ B 1ene of

hl.f 8%. Lewrence coast N.W.
Snul - Main

Jiga-teis ent 1139 1549 1449 725 Less of 204
no hr- selmon rivers - - - - -
:2‘:". :l' No 8¢ mﬂd B
. Toast 1237 901 931 1408 Gain of L
ﬂ:1 Targe rivers ealy 163 349 390 Gein of
see Note A)
guif of St. Laxreme oast N.o.
e nu -on 972 731 Loss of 15
T Fiver only S TN MM mma it
(see Note A)
- Nova Soott, +
Nets- . T G0 go1p 4638 4375 ows ot
large rivers only - 4344 4381 3022 Loss of 31

NOTE A. The Cape Bretons have a mich longer
thus get the benefit of late summer rain

best fishing after other rivers are closed.

lete summer season, and

they usually have their
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HOTE B. The Atlentic cosst, snd to a less extent the whole coast,
hes & very large numbers of quite small rivers each ylelding a few
fish under ordinary conditions, bt few or nome in dry summers.
These 1ittle rivers are not inoluded in the reports of the Department.
There are also quite @ number of mediun sized rivers, reports on
which when svailable have all been exocluded as they slso have been
sbnornally affected by recent exceptionslly dry yesss. Under normal
conditions (prior to 1935) these omitted rivers would produbly add
17002 %o the total of the 20 larger rivers'ounted, or sey & total of
nearly 8000 for the province.

NOTE:

Since writing this 1ittle peper, I have received trustworthy
information from n official source that my statement st the bottom
of paragraph three, page 2 - which wes speeifically based on very
iricomplete and informel reports of local cherseter - is not borme
out for the net cateh of Newfoundlsnd es @ whole, snd that the total
catoh of the mets for the whole cosst of Newfoundlsnd has sctually
ineressed during the last two yeers.

We tius have the very significent fact that while there hes
been & loss averaging approximately 404 for the scuthern 550 miles
of the Nova Sootis coas
pert of Nova Scotia meinlend, has chenced t0 @ smsll gain in Cape
Breton and hes become @ definite inoresse in Newfoundlend. This shift
which is clearly independent of lossl factors is undoudtedly due to
some ceuse, or csuses affecting the North Atlantic, snd is presumably
related to the changes which heve been reported for Sritish water.

this loss hes decreased in the north-eastern




ATLANTIC SALMON INVESTIGATIONS
1938
Report No. XVIII. A hydrograph for messuring fluctustions
in water level.

By He M. Rogers

For the purpose of obtaining @ contimious record of the fluct-
ustions in the surface level of water, seversl instruzents have been
constructed, of very simple design, yet meeting the demands of both
effioiency end economy. Where fluotustions sre of & tidal nature, as
in estusries or on the cosst, the instrument if placed at such locat-
ions could well be termed s "tide geuge" or "tide indicator, but this
term naturelly does not apply vhen the instrument is used for purposes
of measuring fluctuations in lskes or rivers, where the variations mey
be due to reinfall or freshets. For this reason it is better called

@ "water level indicator" or, more simply s "hydrogreph".

In principle, s pencil, sctusted by o flost through a suitable
reduction gesring, treces a curve on a drum turning et the rate of
sbout ome revolution per week. The drum is motivated by an eight day
olock. An ordinery lesd pencil is used, pen am ink being found

@e to aimute

ons ceused by weve sotion. Pen is
used if machine is not messuring tidal fluctustions.
fluctuation, ink tends to blot.

If s constant

Reguler sold 1ly are apt to be
renging from sbout §150 to §300 for the simpler types, snd for the
more complex machines, prices mn into four figures. The machines

to be described cost spproximetely $60 yet we feel ¢

they should



serve just

efficiently for ordinery purpos
expensive types.

In their construction, use was msde for the sake of economy of
certain items manufsctored by Meocano,Ltd. (such es gear wheels for

@s some of the more

the reduction assembly). Specislly made gears are costly, whereas
the lecoano gears, in sddition to being inexpensive snd if necessary
easily replaced, are accurate, and the verius ratios, 1:2, 1:3, etc.,
are interchangesble, slmost any ratio: desired being obtaineble through
suitable combinations.

: Construction.

Bese. All mechenism is mounted on & cast iron base 11" x 63"
x §", the underside being ribbed to lessen weight and yet preserve
strength. A 3/8 inch round rod of monel metel end s squsre § inch
brass piller are sorewed into the base, the former ocarrying the
revolving drum, the latter the pemcil holder which is free to move
up and down. The clock and gear-box are also serewed to the bese.
Clock. The olocks sre the type used by the Cambridge Instru-
ments Ltd. of London in their construction of thermograph

and were
obtained from Instruments, Ltd. in Toronto. They sre very compact,

ond all vitel mechanism is enc: within & circulsr ces:
driving spindle meking one complete revolution in seven days. The
spindle was screwed into the iron o

the

» end thus being held secure,
the body of the clock was caused to turn. A large gear was fitted
over the ciruuler body of the clock. Twenty four har clocksare also
obteinable.
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Drum. This part of the instrument revolves on s 3/8 inoh monel
metal rod, 11 inches in height. It is 9% inches long by 5 inches out-
side diemeter, made from light geuge 5 inch bress tubing. The ends
are of sheet brass 3/32 inches thick, turned down so that 2/32 is
inserted into the end of the tube, the other 1/32, in the top pla
being flush with the edge of the drum, in the bottonm plate, extending
beyond the edge of the drum so as to form & 1/32 inch ledge for
supporting the paper blank. Paper is held in pla
metel strip in the conventional manner.

Gesring of clock and drum. The olock could not be placed within

the drum due to its direction of en externsl

on the drum by &

by means of geers thus being necessary. Two gear wheels, 4" and 43"
in diemeter respectively, of 28 pitoh, were out from 3" brass plate,
the smaller being fitted snugly arcund the body of the clook, the
other fitting loosely over the rod cerrying the drum, The drum is
separsted from this larger gear by e 3/8" bakelite disk, 33" in dism.,
which sets both as a clutch end as a means of raising the drua
sufficiently high sbove the gears to allow the free passage pest the
junetion of the gears of the tip of the metel strip holding the peper
blenk in place. The comnection between Srum and source of power is
thus only @ friotional one, permitting the drum to be set in eny
desired position for sccurate timing.

Since the clock revolves once in 7 days, the ratio of the gears
4 to 4}, or 8 to 9, calls for one revolution of the drum in 7 7/8
days, thus meking an sllowence for the metal strip holding the paper,
beside sllowing a few haurs leewsy. The oircunference of the drum is
15§ ", vhich thus sllows 2 inches for esch 24 hours.
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The pencil mechenism. This oonsists of an ordinery lesd penoil
held in @ spring olip, the latter attached to a strip of spring brass.
This in turn is sorewed to a brass weight moving vertically on & br
guide piller, §* square, and 12* high sbove the base. The sliding
weight is suspended by chain running from the gear box over a sprocket
wheel ot the top of the pillar. A light brass weight on the other end
of the chain keeps it taut.

The float. This part of the apparatus consists of & copper
oylinder with rounded ends, 10 inches long, 5 inches in dismeter, and
of & § displacement. It rides low in the water faciliteting partial
elinination of wave aotion effects.

The gear-box consists of three pieces of " brass plate sorewed
together, forming a base end two sides. Within the btox, s reduction
gearing of 6:1 is used stendard (3:1 x 2:1) with enother 3:1 pro-
vided to give en 18:1 retio if desired. On the spindle receiving the
chain from the float are three sizes of sprocket wheels, 3", 13" and
3" having with one another the relation 1:2:4. The sprocket wheel
over which the chain actuating the pencil mechenism mns is the 3*
size. If the float chein is on the 4" sprooket, then using the 6:1
retio within the gear-box,  6:1 reduction is cbtained. With the
13" end 3" sprockets, the reductions are 12:1 and 24:1 respectively.
If the 18:1 reduction provided within the box is utilized, then the
retios ere tripled and are 18:1, 36:1 and 72:1. Since the drum
will teke en 8 inch curve comfortebly, the fluctuations in water level
that will give an 8 inch curve with these verious ratios are 4,8,12,
16, 24, and 48 feet.

Almost any other retio desired cen be secured by suitable arrange-

ment of the gears.
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Chain. The flost is comneoted to the gear-box by chaim of 6
links to the inch supplied by Mecceno Ltd. It is cadmiun plsted.
It passes over one of the sprocket wheels, and is held teut by o
brass weight at the end.

Deseription of parts in ¥:

As Clock with gesr wheel surrcunding its oylindriesl body.

1de view of 6look with gear removed.

o Cloek gear wheels

D+ Gear supporting drum with whioh the olock gear meshes.

E. Top view of gesr box snd assembled gears.

¥., G., and H. The three sizes of sprocket wheels.

G. The 1j* size is used also at the top of the brass pillar.

He The 4 size 1s used both on e spindle reselrise shein from the
£ioe} and on e sptadle on veue: e penol

1. Gear wheels used in the gear box, two 3:1 retios end one 2:l.

3. 81de view of gesr box.

K. Brass weight on the end of the float ochain.

Lo Pencil elips.

Mo Sliding brass weight to which is screwed the spring bress stri;
carrying the pencil elips. v

“ HENIPARAET S CTLNS
0. Bakelite disk.

P, Brass collers used in the goar box assembly (Mescano Ltd.).
Qe Brass coller on which rests the large gear wheel D.

chain teut.
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